Phylogenetic comparison of the pre-mRNA adenosine deaminase ADAR2 genes and transcripts: conservation and diversity in editing site sequence and alternative splicing patterns.
Adenosine deaminase that acts on RNA -2 (ADAR2) is a member of a family of vertebrate genes that encode adenosine (A)-to-inosine (I) RNA deaminases, enzymes that deaminate specific A residues in specific pre-mRNAs to produce I. Known substrates of ADAR2 include sites within the coding regions of pre-mRNAs of the ionotropic glutamate receptors, GluR2-6, and the serotonin receptor, 5HT2C. Mammalian ADAR2 expression is itself regulated by A-to-I editing and by several alternative splicing events. Because the biological consequences of ADAR2 function are significant, we have undertaken a phylogenetic comparison of these features. Here we report a comparison of cDNA sequences, genomic organization, editing site sequences and patterns of alternative splicing of ADAR2 genes from human, mouse, chicken, pufferfish and zebrafish. Coding sequences and intron/exon organization are highly conserved. All ADAR2 genes show evidence of transcript editing with required sequences and predicted secondary structures very highly conserved. Patterns and levels of editing and alternative splicing vary among organisms, and include novel N-terminal exons and splicing events.